Adherence to clear and equitable contract documents does not guarantee project success. Many other contributors such as attitudes of the contracting parties and their relationships are also considered important. Hitherto, it is not known if relationships among contracting parties in public construction projects in China have a significant effect on project performance. This study aims to investigate relationship quality among contracting parties and their effects on project performance in China's public construction projects. Using a questionnaire survey, 59 sets of data of completed projects were collected from public owners and private contractors and consultants in Beijing. The data were analysed using correlation analysis and one-sample t test. The results show that public construction projects to have achieved significantly good quality performance and client satisfaction but not in budget nor schedule performance. The results also that higher quality of relationships during project implementation stage always leads to significantly good project quality and client satisfaction with the project. In addition, the results show that relationships among contracting parties play an important role in successful project outcomes. It is suggested that concerted effort should be taken to improve relationships in publically funded construction projects, as this will lead to better project outcomes.
INTRODUCTION
In construction projects, the use of collaborative relationships for construction development has been advocated (Latham, 1994; Egan, 1998) . The high level of team harmony could lead to increased project performance (Walker, 1998; Schwenk and Cosier, 1993) . On the other hand, relationship conflicts arising from interpersonal problems, friction and personality clashes cause group members to work less effectively and produce sub-optimal products (Argyris, 1962) . Rahman and Kumaraswamy (2002) argued that an appropriate contracting method with clear and equitable contract documents does not guarantee project success. Many other contributors are needed. For example, the attitudes of the contracting parties (Thamhain and Wilemon, 1987) and their interpersonal relationships (Pervan et al., 2011) are also considered important.
Problems of cost outrun and schedule delay are frequently reported in China's construction industry (Zou et al., 2007; Ling et al., 2009) . Hitherto, it is not known if quality of relationships among contracting parties have a significant effect on project performance. The aim of this study is hence to investigate the quality of relationships among contracting parties and their effects on project performance in China's public construction projects. The specific objectives of this study are to: ascertain project performance levels in terms of cost, time, quality and client satisfaction; evaluate the quality level of relationships among contracting parties at the start, during implementation and at the end of the project; and investigate the extent to which relationships affect project performance. Relationship in this paper is taken to mean networking, personal connections, special relations or particularistic ties among contracting parties (Ling and Li, 2012) .
Public construction projects are investigated because unlike private projects, project participants in public projects need to maintain arm's length relationship to avoid accusation of corruption. As China is a geographically large country, the research focused on the capital city Beijing, which has a significant number of completed public projects for the 2008 Olympics.
LITERATURE REVIEW AND RESEARCH HYPOTHESIS
Project outcomes include the traditional basic triple project outcomes (completion within budget, on time and to an acceptable level of quality), safety performance, environmental performance, stakeholder satisfaction and profitability (Ling et al., 2004) . This study considered it from the view of project delivery and organizational level competency. Under project delivery, the three main triple project outcomes were adopted as the performance metrics following Konchar and Sanvido (1998) . For organizational level competency, service quality was operationalized as client satisfaction with the project following Ling et al. (2004) .
It is suggested that networks emerge because of environmental turbulence comprising market fragmentation, short project life cycles, and project complexity and uniqueness (Katsanis et al., 1997) . The construction industry could be considered as a dynamic network as there is a high degree of outsourcing and high extent of collaboration. Relationships are hence important to a construction project because the construction task requires interaction among contracting parties who need to perform interdependent subtasks (Landy and Rastegary, 1989) .
Relationship in construction projects has therefore been a subject of much research recently. For instance, Akintoye and Main (2007) identified fifteen reasons why construction contractors can be involved in collaborative relationships; Eriksson and Laan (2007) studied the procurement effects on client-contractor relationships and found that construction clients should focus more on trust at the buying process; Pinto et al. (2009) adopted trust in projects as a tool to assess the client-contractor relationships; Ling and Li (2012) also found that network strategies are relevant to manage construction projects effectively.
The brief literature review reveals that there are benefits in having good relationships in a construction project. However, in the context of China, it is not known if prior good relationships with the public clients could lead to harmonious relationships during project implementation, and subsequently improved relationships at the end of the project. It is also not known if there are tangible benefits in good relationships such as improving a project's time, cost and quality outcomes. The fieldwork was thus undertaken to uncover the association between prior/on-going relationships and project outcomes.
In the context of this study, it is firstly postulated that better organizational relationships at the start (Y1), during implementation (Y2) and at the end of the project (Y3) would lead to better project outcomes, operationalized as cost performance (Z1), schedule performance (Z2), quality performance (Z3) and client satisfaction (Z4). This study also hypothesizes that better interpersonal relationships (Y4) would also benefit the project performance.
RESEARCH METHOD
This paper reports a part of the results of a large research project that investigated the relevance of relational contracting in public construction projects. The data collection instrument is a structured questionnaire. Surveys were conducted from June to November 2011 in Beijing, Hong Kong, Singapore and Sydney. Respondents were requested to each provide data of a completed public sector project that they had been involved in. Objectives of the survey included evaluating the extent to which relational contracting practices were adopted in the project; and assessing the driving and impeding factors for adopting those practices. This paper reports a part of the study, focusing on relationships among contracting parties and project performance in Beijing.
In the questionnaire, the strength of relationship was rated by a five-point Likert scale (1 = Very low, 3 = Neutral, 5 = Very high). Respondents were also asked to assess the project outcomes: cost performance (1= > 5% budget overrun by; 3= cost same as budget; 5= > 5% below budget); time performance (1= > 5% late finish; 3= finish on time; 5= > 5% early finish); output quality and client satisfaction (1= expectations not met; 3= expectations met; 5= exceed expectations).
The population comprised public sector clients, private sector consultants (e.g. architects, engineers, quantity surveyors and project managers) and contractors, who had been involved in public construction projects in Beijing. Since there is no national registry of officials/firms involved in public construction projects, the size of the population is not known. The sampling frame for public officials was obtained from government directories. As the number of people in this group was not likely to be overwhelming, questionnaires were sent to all identified relevant public officials. The sampling frame for private consultants and contractors was derived from the respective professional and trade institutions. Random sampling was used to select the samples from these identified groups. It was anticipated that some of these would have colleagues and personal connections knowledgeable to participate in this research as well. Hence they were requested to recruit other possible respondents. It is acknowledged that samples from the private sector may include those who have not handled public projects. The questionnaire clearly stated that only those who had completed public projects should fill up the questionnaire.
The one-sample t-test procedure tests whether the mean of a single variable differs from a specified constant (SPSS, 2002) . It was performed to ascertain if there are significantly good performance outcomes (Z1 to Z4) and relationships (Y1 to Y4). This is when p < 0.05 and the t-value is positive. If the t-value is negative and p < 0.05, the performance/relationship is significantly poor. To investigate the association between quality of relationships and project outcomes, Pearson correlation analysis was employed. It could be used to measure the strength and direction of the linear relationship between a pair of quantitative variables (SPSS, 2002) . In Pearson's correlation analysis, each pair of variables comprised one of the relationship variables and one of the performance indicators.
CHARACTERISTICS OF THE RESPONDENTS
Survey questionnaires were sent to 259 target respondents in Beijing. A total of 59 valid completed questionnaires were received, giving a response rate of 22.8%. The response rate was relatively low but statistical analysis could still be performed because in accordance with the generally accepted rule, central limit theorem holds true when the sample size is no less than 30 (Ott and Longnecker, 2001 ).
The characteristics of the respondents are given in Table 1 . Please note that one respondent did not provide background information so that numbers in Table 1 are total up to 58. As shown in Table 1 , the respondents have extensive construction experience in many types of public construction projects. The number of years of respondents' experience ranged from 2 to 30 years with an average of 11 years. The respondents' firms engaged between 25 and 160000 employees with an average of 19934 employees. 
RESULTS
The first objective of this study is to evaluate project performance levels in terms of cost, time, quality and client satisfaction. One sample t test results in Table 2 show that public construction projects in Beijing achieved significantly good performance in client satisfaction (3.32, p=.000) and quality performance (3.19, p=.002), but had significantly poor cost performance (2.24, p=.001) and time performance (2.52, p=.029). The second objective is to ascertain the level of relationships among contracting parties. Table 2 shows significantly good relationship among contracting parties at the start of the project (Y1a, Y1b and Y1c), indicating good prior relationships. Projects have significantly harmonious relationships during project implementation (Y2a, Y2b and Y2c), pointing to good on-going relationships. At the end of the project, there is also significantly good relationship (Y3a, Y3b and Y3c). Interpersonal relationships (Y4a, Y4b and Y4c) are also considered significantly good.
The last objective of this study is to examine the effects of relationships among contracting parties on project performance. Correlation analysis was conducted to identify associations between relationships (Y1 to Y4) and project outcomes (Z1 to Z4 
DISCUSSION
Figures 1 to 3 show significant correlation between relationships among contracting parties at the start of the project (Y1) and level of harmony during project implementation (Y2). There is also significant correlation between harmony during project (Y2) and relationship at the end of the project (Y3). These suggest that with prior relationship, goodwill and loyalty have already been formed (Gulati, 1995) . When contracting parties have worked with each other in previous projects, they have had the chance to interact, leading to cohesiveness (Walker and Guest, 1952) , and are more comfortable around each other, leading to less anxiety and better understanding of each other's work (Katz, 1982 Interpersonal relationships between clients and consultants (Y4b) are significantly correlated with relationships at the end of the project (Y3b). Significant correlation was also seen in relationships between contractors and consultants at the start (Y1c) and end (Y3c) of the project. Good prior and interpersonal relationships with consultants could engender good communication, thereby facilitate proper monitoring and timely feedback, and thus enhance relationships with consultants at the end (Jha and Iyer, 2006 ).
Significant correlation is observed between schedule performance (Z2) of public construction projects in Beijing with interpersonal relationships between clients and contractors (Y4a) and between contractors and consultants (Y4c). Contractors are usually pitted against clients and consultants, and may be regarded as adversaries (Yasamis et al., 2002) . Good interpersonal relationships with contractors could enable better cooperation in monitoring construction activities more effectively. Instances of poor workmanship or improper usage of resources would also be reported promptly. These aid in completing the project on time (Dissanayaka and Kumaraswamy, 1999) .
Quality performance of public construction projects (Z3) is significantly correlated with the harmony during the project (Y2) and the interpersonal relationship between clients and consultants (Y4b). The harmony during the project (Y2) would increase the interaction among project participants, improve mutual understanding and information sharing, and thereafter boost quality performance (Jha and Iyer, 2006) . When trust and friendship are present in the good interpersonal relationship between clients and consultants (Y4b), consultants are more willing to work effectively and compromise when there are problems. Better quality could thus be achieved (Castro et al., 2009) .
Figures 1 to 3 show that client satisfaction (Z4) is significantly correlated with the harmony during project (Y2), relationships between clients and consultants at the start (Y1b) and end (Y3b) of the project, relationships between clients and contractors at the end of the project (Y3a), and interpersonal relationships between clients and contractors (Y4a) and between contractors and consultants (Y4c). This agrees with Yasamis et al.'s (2002) finding that the level of client satisfaction could be determined by the transformation process from resources to the constructed facility. When the project process is harmonious (Y2), clients are likely to be satisfied. It is also understandable that the client satisfaction would exceed expectations, if clients have good relationships with contractors (Y3a) and consultants (Y3b). When selecting consultants, good prior relationships (Y1b) could be taken into account, because this reduces the risk of making mistakes in selection (Kubr, 1993) . Due to prior relationships with clients, consultants may in turn work more effectively and hence achieve better client satisfaction. As explained above, good interpersonal relationships with contractors (Y4a and Y4c) could aid in completing the project on time and hence obtaining better client satisfaction.
CONCLUSION
Using the questionnaire survey approach, this study investigated the effect of relationships among contracting parties on project performance in China's public construction projects. Data were collected from public owners and private contractors and consultants in Beijing. The data were analysed using correlation analysis and one-sample t test methods.
The results show that public construction projects in China had achieved significantly good quality performance and client satisfaction but not in budget nor schedule performance. The results also show that relationships among contracting parties play an important role in successful project outcomes. Schedule performance (Z2) is significantly correlated with interpersonal relationships between clients and contractors (Y4a) and between contractors and consultants (Y4c); quality performance (Z3) is significantly correlated with the project harmony level (Y2) and the interpersonal relationship between clients and consultants (Y4b); and client satisfaction is significantly correlated with the harmony during project (Y2), relationships between clients and consultants at the start (Y1b) and end (Y3b) of the project, relationships between clients and contractors at the end of the project (Y3a), and interpersonal relationships between clients and contractors (Y4a) and between contractors and consultants (Y4c).
The findings add to knowledge by showing that good relationships are important and may have an effect on performance of public projects in China. It is therefore important for public owners to consider prior relationships when selecting private partners. In addition, relationships should continue to be nurtured during project implementation as good ongoing relationships affect project performance. Good relationships enable trust to be developed and firms can then opt for looser practices instead of cautious contracting, leading to good performance. It is therefore suggested that concerted effort should be taken to improve relationships in publically funded construction projects.
One limitation faced in this study is that Beijing may not truly represent China. This is because procurement arrangements for public works usually respond to local issues and constraints. The findings may not be easily generalized to other parts of China. Therefore the results should be interpreted carefully. In future studies, data from other cities such as Shanghai and Chongqing could be collected.
